Serial somatosensory evoked potentials (SEPs) to median and posterior tibial nerve stimulation in a case with familial heterozygous hypobetalipoproteinemia and vitamin E deficiency were investigated over a period of 4 years. In serial SEPs to posterior tibial nerve stimulation, interpeak latencies between N20 and P2 were delayed even in the early clinical stage, although the peak latency of N20was normal. N20 latency was delayed when the patient noted paresthesia of the lower extremities. Interpeak latencies between N20 and P2 were progressively prolonged, and finally both peaks disappeared. Progressive dysfunctions of spinal posterior columns and peripheral somatosensory pathways were discovered by serial SEP studies.
It is well known that /3-lipoprotein and vitamin E play important roles in the maintenance of neurological structure and function in humans. Various neurological complications have been reported in cases with abetalipoproteinemia and/or vitamin E deficiency (1). Cerebellar ataxia, loss of posterior column function, pyramidal signs and peripheral neuropathy are rarely noted in cases with heterozygous hypobetalipoproteinemia (2-8). Neurophysiological investigations have shown normal cerebral evoked potentials in 4 cases with hypobetalipoproteinemia (3). However, no serial study of somatosensory evoked potentials (SEPs) in cases with hypobetalipoproteinemia and vitamin E deficiency has been reported.
CASE REPORT
A 61-year-old Japanese male, at the age of 55 years, noted an unsteady gait which became progressively worse forcing him to use a walker at age 58, and at age 59, he was unable to stand without being supported. Paresthesia developed on the feet and legs at age 59, which ascended to the groins at 60 years of age. Slurred speech also developed at 59 years of age. From age 57 he had been treated with large doses of vitamin E, 600-1 ,200 mg/day orally, which were not effective for the neurological symptomsor signs. Brainstem auditory evoked potentials (BAEPs) and pattern reversal visual evoked potentials (PVEPs)
were also studied. The methods and terminologies of SEPs to MNand PTNstimulation have been described elsewhere (9, 10).
The criteria for abnormal evoked potentials in this article include the following: absence of evoked potentials, and abnormal prolongation of peak and interpeak latencies, greater than 3 standard deviations (S.D.) from the mean. were noted only in the propositus. These neurological signs were in good agreement with abetalipoproteinemia (8), however, /3-lipoprotein was not absent in our patient. Neurological complications in heterozygous hypobetalipoproteinemia are still rare, although at least 15 cases (2-6, ll-13) have been reported. Vitamin E deficiency is considered to play a possible role in the involvement of the central nervous system in abetalipoproteinemia and hypobetalipoproteinemia (1, 7, 8, 14, 15) . The present patient showedreduced serum vitamin E levels at an early clinical stage. In spite of taking a large dose of vitamin E (600-1 ,200 mg/day), the serum levels of our patient were within the lower limits of normal range, and his neurological signs progressively worsened.
In serial SEP studies, the present patient showed delayed interpeak latencies between N20 and P2 (central conduction time between 5th lumbar cord and sensory cortex (9)) when the posterior tibial nerve was stimulated, and finally SEPs disappeared. In contrast, SEPsto median nerve stimulation, BAEPsand PVEPshad been normal in the peak and interpeak latencies, and also in the morphology. The results of serial SEP studies indicated a dysfunction of the somatosensorypathways at the posterior column between lumbar and cervical levels since the early clinical stage. As to N20, the peak latency was normal in the early clinical stage, and then began to be delayed in the later stage. These results correspond well to the animal experiments, in which the peripheral sensory pathways were not involved histologically at the early clinical stage of vitamin E deficiency in a rat (16, 17) . When the N20 latency wasdelayed in the present patient, pathological examination of the sural nerve revealed a slight loss of large and small myelinated fibers. The neurophysiological investigations in familial hypobetalipoproteinemia have been reported only by Andersen et al (1979) (3), who concluded that there were no signs of myelin dysfunction in the central nervous system because of normal peak latencies of VEPsand cortical SEPs in 4 patients. Thereafter, a few evoked potential studies in the cases with abetalipoproteinemia (18-21) or vitamin E deficiency (22-25) were reported. Delayed peak latencies or absent responses were noted in VEPsor SEPs to median or posterior tibial nerve stimulation in 7 cases of them. Serum /S -lipoprotein has been considered to play an important role as serum transport vehicle for substances essential for metabolism of myelin (26). In addition, Nelson et al (1981) (27) reported that animals with vitamin E deficiency had degeneration of axons in the gracile and cuneate nuclei of the brainstem, in the posterior columns of spinal cord and in the peripheral nerves with a selective loss of large myelinated fibers. Serial SEP studies in the present patient support these pathological data by the delayed interpeak latencies of N20 -P2 and peak latencies of N20 which are correlated to the dysfunction of posterior columns of the spinal cord and peripheral sensory fibers. Furthermore, neurophysiological studies in vitamin E deficiency of a rat (16, 17) showed delayed cortical SEPs and normal lumbar SEPs at the early stage of deficiency (after 40 weeks of deficiency), which are similar to our data.
Hypobetalipoproteinemia and vitamin E deficiency play an important role in the development of neurological abnormalities in animal studies. It can be suggested that the neurological deficits of the present patient were caused by both hypobetalipo- Report of three cases with a review of the literature.
Neurol Med (Tokyo) 10: 353, 1979 (in Japanese) .
